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The presen, ,nvent.on relates to a dstMbu.ed computer svsierr, and relates particularly but r,ot 
exclusively, to a multimedia distriboted object-based conference system 

The obiect-based aporoach to system development ,s becoming weiLestabHshed. The basic idea -s to 

, ' OH^'f °' '''' ''""5 '^^'^ ^"<^ '0' operating on 

LLn . f -'excommunicate by means of messages. An advantage ,n encapsulat.ng data and 

ZTT ' M ' '""""^ " '""'"^'^ '"-^ '° ^"-^ <^«-«'0P- An example ,s 

.^n^nrn^ , k"^ "«-'^«-P='^^^^P' -'^'^^ an ofc,ect-Oased electron.c ma.l appiica- 

as oDiects " -e«^9es anc message components, such as text. d.str.bution l.sts. etc. are treated 

An object can be regarded as a discrete entity wn.ch can .nd.vidually be moved, copied destroyed etc 

c-ss a m"":" t \""' '''' " '"'^ " " management softwar 1 nes to 

an 00 ect s fully defined by its aata and has no processes associated .i.h „. ,s said to be "inactive" if an 
ooiect has one or more processes associated witn ,i and .« .^fined bv thP «f I 
i processes and data then it is said to be "active". ^ " °' 

A distributed obiect based system .s one m which several workstations are interconnected over a 
networ and messages between oo.ects of the system can Oe sent over the network. Ob ectr himsewe 
may also oe transmissible over the networ.. A ner.orK may comp„se several interconr^ec L inXen 
workstations or a central computer connected to several terminals ^wor.stat,ons, or severaNmerco nected 
sender machines w.,h ,ntelligent workstations -.onnected to each 3erver. or a mi ture of these poss bXs^ 
The term workstation" ,s intended to be applicable to an of these possibilities Possibilities. 
rJ.^l -^istriouteci ob,ect based system there are benefits m splitting sharaole semantic and presentation 
parts so as to enable more than one user to access the semantic part of a shared ob,ect For ''3^1" 

e context of a distributed conferencing system a wmteboard ob.ect would have a semantic pa t oe'^^^^^ 
the s,ate 0 the obiect and a presentation par, for defining the appearance of the object to be disp ay^^a 
user and for enaO.ing, the user to make input. Several users may have access to a presenta^on p^rt fo 

T^''':'''^^' '° '''' =^ ^^-^^ contributions in a manner similar to a g o p o 
people clustered around a real whiteboard. yuuM ui 

The workstations may be arranged m a client-server arrangement w,th semantic object parts stored on 

o^nL7lTr,T, r""''"'" Alternatively, semantc ob,ec • 

parts may be distributed around user machines on a network of intelligent workstations 

Accorcmg ,q ,he present invention we prov.de an ob,ect based distributed computer system compris.no 

a network o workstations and means for transmitting ot.ects between workstations characten!ed by ob ects 

obiects Of the second type reference an associated ob,ect of the firs, type to enable a plurality of users of 

he second type between workstations thereby to create a leference ,o the associated ob.it of thf rs 
_ type for each workstation receiving an obiect of the second iype 

The present ,nven,ion provides an effective way of enabling further users to have access to a semantic 
ob,ea part, either for the purpose of autonomous working or for the purpose of participating i":;.;; 

m the embodiment to be described, the system comprises means for copying an object of the second 
type between workstat.ons. In that embodiment transmitted obiects of the second type include an dent^er 
for [he associated obiect of the first type. luenimer 

The system according to the presen, invention may be m the form of a conferencing system compnsing 

me rV:'''"', '° ' o'^er the network wherein ob.ects of 

me f i st type store meeting data and ob,ects of the second type are for presenting meeting data The 
.oven on also provides a method of convening a meeting using such a system comp;,sing transo^^g an 

the first type for each workstation receiving an object of the second type 

It IS believed that poor communications are a major cause of the poor performance of distributed teams 
of oeople working on a given pro.ec. The presen, mvention aovantageously provides an ,mproved 
conference system for facilitating distnbuted meetings. y m ue:. dn improveo 

A particular embodiment of the present invention w.ii now be described, by way of example with 
reference to the accompanying drawings in wh.ch- example, /vitn 

Pigure 1 ,s a diagram of a distributed system according to the present invention- 
Figure 2 Shows the maior components of a server and workstation of the system: 
Figure 3 snows a voice and data network structure: 
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winrjows. 

A Dossibfe video ner^ork is 5hcwn m Figure 5 The vf.ieo network is tased on a central video swrtcM 54 
connected usmg a star topology to client wofks:aticns C Video signals are modulated on to VHF earners 
anc transmiued over siandarc analogue -rabimg 56. The video switcn 5-* is a conventional cable television 
5 switch. Several sucn switches can oe cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for comcressing and decompressing vioeo 
stgraJs (a "cooec"! may be used and the signals are transmitted usmg ISDN leiepncne hnes. 

The archuecture of ;he obiect-based system lO win now te oescnbed. 

With reference to Figure 6. tne structure of one user's Dortion cf the system is represented. The 
■0 functions of {he obiects are as follows: 

a Venue ocject (V) is an electronic meeting oiace allowing control over medta chanr^els and providing a 
location for storing shared cciects. A user may have several Venue obtects: 

a Phone Bootn object {PB) controls the '".reation of Venue objects and oversees the setting uo. 
mamtenance ana ciosmg down of conferences. The PB comprises a processor for handling incoming and 
•5 outgoing calls: 

a Connection Manager object fCM» controls dnver components lO- ... On) which handle media 
connections for the system 10: 

•a Directory object (0» which provides a list of potential meeting oantcipants. 

Obiect X represents another system object for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

Figure 6 ts a conceotual representation of the system lO and the arrows represent mter-object 
communication. In the emoodiment bemg described, the system .rompnses client workstations C and 
servers S ana most of the objects referred to tn Figure 6 are functionally-split mto a server component and 
one or more client components as indicated in Figure 7 
25 The server objects handle the centralized and distnbuiion - cnented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and P6-c means a Phone Booth client object, 
and so on. 

10 In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave obiects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Sooth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
tnterface runs cn MS-DOS NewWave client workstations. 

The client workstations are each running an object-tased system of the type described m European 
J5 Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-D mentioned m attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
_ objects can be copied. During a copy operation, the container of the ODiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the reievant object and identifying the container object which is to 
^■9 receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of us child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an object involves converting it to files, say DOS files, containing the data of the object and 
js information aoout its properties and its child objects. 

Server objects are not linked by parent<hild links in the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of aata item 
60 used to name objects. The data item 60 is an eight-Oyte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I 0 comprising a 32 bit server IP address 
so ana a 32 bit machine iP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object these will be different, if there is only one domain per machine, the 
domain identifier 0 10 is zero. The object identifier O I 0 comprises a 32 bit generation count and a 16 bit 
tag. The i6 bit tag uniauely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
ooject by clicking on the icon Ooemng a client object causes it to seno a message to its associated server 
object informing the server oDject that the client object is now active !.e a Here Am I message. Until then. 
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Figure 4 shews video facilities for a cnent workstaticn. 
Figure 5 shows a video network structure; 
Figure 3 illustrates the main objects m the system 

Figure 7 :llustrates the funconally split nature c'f the oo,ects -n ,he sy^em 
Figure 8 Shows the maior components of the system mrVastru'-ture 
Figure 9 shows a typical Venue: 
Figure 10 shows a CoMedian cJirectory: 

Figures II - u Illustrate message sequences for system cperations 
Mgures 15-27 Show screens during a tycical user se«|r^^ 
The mam components of a multi-mea.a distr:t5uteo -.D,ect-i^acpr -r.n>. . 
invention will first be OescnbeC. '-ontersncing system according to the 

aelerring io Figure I. a multimedia distributed ■^riect-h;,«H . 

cresent ,nveo,.on -s mdicatea at .0. The system to comp' ses Jf'ls S ^rnfrr^n ''"^""^ " 
network ,2 may be a wide area nefworK ,WAN, or a Ic^al Irll lf """^'/^^ ^ '^'•""'^ '2- 
■5 network (MAN). Client workstations C are connected to eacn nf ,h ' °' ^ "metropolitan area 

Servers S commumcate w.h each other oropen ng' ua r^J.^bef '''' "^^'"^ ' ^ 
principle. Client workstations C could communicate dirj- tth /ac^nm " ' "^^^^^h m 

and there/ore each client workstation C has onty one ■lljV.TJ 
. - c;,en, workstations to communicate with each other via 4rl.rs s ^''^^ '° ' '^^'^^ ^ '° ""^'^'^ 
.-■c Referring to Figure 2. each server S comprises: 

hardware I4. such as an HP9000 300 HP-UX .-,mn,.fo, mo 
Company,: --mputer ,HP ,s a traae mark of Hewlett Packard 

operating system software 16, such as HP-UX software 

Remote Obiect Access Manager (ROAlvt) software 18 for m=.n.„ 
-'5 .-orkstaticns C connected to the server S and other ^^rj. on -iJnT, n T^ communications with ciien, 

COM software 20 providing ob,ect management f^c.ht^s 

server Objects 2i which are obiects to share,- i-,=, 
ocect parts mentioned ,n the introduction -"^'C^ correspond to the semantic 

Each client workstation C comprises: 
30 hardware 22. such as an IBM-AT compatible PC 

operating system software 24. such as DOS softwaie 

windowing software 26. such as MS Windows applications software- 

an odject management facility (OMF) 28 surh ac = ^ ^ / 

'5 Obiects software 30. such as NewWave obierts ana .n»-,=.i • h 
'or handling communication with ob.ects onlZr^T^T^^^^^^ 

presentation obiect parts mentioned m the introduction ' ^ correspcnd to the 

5 server S. ' '° t.ansmitted over the network i2 via the associated 

The system IQ provides multimedia facilities to uc;>rc Pnr = , , 

A possible voice ana data network structure 40 ,c ch.^uun „ c ^ ^ecuuies. 

* « » <■>"< a™ a LAN WAN bnc,, .n»,conn„,,„5 m, LAN .„» a 

™r°" ' •» "-it'™i ~ ' """" 

In order to conduct conferences over a wiri«r ar^- on ^ 



/■ 
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Button Appearance 


Meaning 


No button 

yyhice. unhignlignted 
Slack 

Red 


This person aces not have this meoia channel avauabie. 

The meoia channel is available, but not cnosen for use. 

The nr.edia channel has been seiecred. tvi is mactive because the person 

is not present \r. the Venue cr the connection has not been completed yet. 

The media channe! is Deing usea. 



The lower pomcn of the Venue is -aken up by the shared oDiect area 73. This- acts as a snared foioer. 
storing obiects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client oojects. or may be standarc NewWave objects, it is possible lo move objects 
into ana out of ;he snared object area 73 of the Venue-;tient object. Moving a functionally-split object such 
as a Whiteboard object mto the shared object aiea 78 ooes not entail moving the Whiteboard-server object 
but just the WhiteboarO-ciient object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of »is children. The Whiteboard-cJient obiect is then senaiised by the Venue-ciient 
object ana sent to the Venue-server object. The Venue-server object updates its other active Venue-dient 
object with the news that a new Whiteooard object is available m the Venue and these Venue-client objects 
oisDiay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whtieboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
oDject by any of the users cf the Venue cause a copy of the Whiteboard-client object to be senalised by 
the Venue-server and sent to the relevant client-worksiaiion where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shareo object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-ciieni objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
Object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not refteciea m the copies ^leld on the other users' machines. 
This IS a ccnseouence of the non-functionaily split nature of NewWave obiects and is an impiementational 
feature rather than one which is imooriant to the present >nvention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client obiects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
with a directory 90 of possible meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a meoia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant apoears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adas that person to the :ist of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-seiected by ae-checkmg the box besice the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be oescnbed later- 
There IS also a Connection fvlanager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection fvtanager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching reauests ounng use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system: 

- detects wnen resources fail 

- monitors resource Channel availability (;e. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie usmg -Oifferent media* 
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the server ob,ec: .s unaware o( the ex<stence of rhe n.-m ob,e'-t m .,h. 
server obiecrs are r,cn-cers.sten, ar.c. weaK- . e thVe's en^e or . .T 

corresponc,r.gc.,entob,ects.h.charecorrg.'y ac o ;nnn?^^ "^^'^''''^ °' 

^ t^e sta,e of ,ne oc,ect ano can ,naKe -npu, ^ t The c^e foblc, rl ^ "^^^ 

server ooiect ^ ^' ^®'5"'a^'y ^POates. and ,s upcated by the 

Figure 9 depicts the components mvolved m a lun.rai ^ 
c.:en, Objects on ,wo different Cen, .or.sta.'ot C ann C T'' " -"^ 

comprising components identifying the rpiPvant rho., '^'^ ^ '^""^"^ oDiect .Oentifier 

•0 numb, for tne particular ob.ect'on th: ci.;. i e T: "V.^^^^^^^^^ ^'^^^^ and a 

for .eeoing a record of what ob.ects are presently on ,re "otl ^'"^'-^ "management ,acl,ty ,OMF) 60 
- obiect ..eation and .e.e„on, ob,ect naming .b,e" aci^Z^'Z^T 7"'''"°" " 
routing This ,s a srancard NewWave OMF ThPre . ^"="^a"0" and in,er.ob,ect message 

s:at.cany -mked to each client ob.ect CO prov.d.nn acc«5^r,tri ''^'^'"^ iCOMUB-C) 61 

^ other words, the COfy^LIB-C 6. has been adceTto TJV^Z ^' « flOAlvI client ob.ect 62. .n 

functionally split objects. Communication rhro!g. the TomuB C sf" ^'"^^'^ 
need ,p .now „e ob,ec, identifiers of other oo.ec.s. 'onZtclo J " '"'^ 

.ent rob^ ^ets^^'re^d^HcZ™ '^^^"^^ " '"^ ^^^e- 

: 54 A server ob,e=t manager -.brary^OMUB S 55 c , ^'^'^'^^ ^^^'^"^ ^^''^'re 

access ro the functionality of the oc,ect managemen! an ' = J° "^^^^ SO enabling 

When cent ob.ect CO- w.shes' to senVa me^ag : 't rnrre^rd": 

Client object 62 passes the message to the ROAM k ^^'l!,-'^"'^'"^ server oo.ect SO. the ROAIVl 

server obiect SO. Messages from the ser-^e! ntS^Tc^SO o ci'^rlf ■ '"^ "^"^^^ '° 

> message ,s to be sent between objects on l^^^^';^^^^^: ''^''^^ — " ^ 

.nvolving the ROAM server object 66 Messacs* »r2 ,u^ >! COMLIB-S 65 sends it directly without 

Mlwse. ,.»o secol.. bu,M op « ,,p,^° tTJ 'J„ ''"?' ' ™'"r« " »« « » ^'W owne can 

Figure 10 Shows the appearance of a Venue to a u-er The v-n..o c k 

naving a title bar 72 and a menu bar 74 At tho too . I nl ! "^'"^ ""^'^"''^ ^ -mdow 70 

can be seen and where their media change's 'an L -.Tn^^^ '''^ ^^"^e 

obiects for use m the meeting are TtoreS ' '^^'^ area 78 where 

-^a;so:Tnre;2'::cr;:^^^ ^-^t '^-^ — a 

absent anc status banner 84 "d'rnr.hal In Ihtn ''^^ -««'-9 or 

-edia control buttons 86 Thrbumap ao mav h 'i'' ' '""^''^ '''^ ^^^""9- a row o, 
winaows 'S available and the video channprc ,n I,se ^ '"^^ 

can IIT:::, f™'C.;:sr ^"^^ ^-^-^ '^^ - and each one 
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workstation 3 to trie Phone Booth server object PB-s. if me :nvf(aiicn is accected a Create Venue message 
(referencea 6) is sent from the Phone Booth ierver obiect PB-s to the Phone Booth client object PC-c 
which causes it to create a new Venue client object v-: on client workstation 8 mvolvrng sending a Here Is 
Parent message (referenced 7) to the new Venue • chent cbjec: V-c' to notify u of the identity of the Venue 
5 server obiect V-s. The new Venue client ocject V-c" then sends a message (referenced 8) to the Venue 
server ooject v-s requesting information abcut me contents of tne Venue. The reply from the Venue server 
object V-s iS referenced 9 m Figure 13. 

Messages corresoonaing to those referenced 6-9 are sent between the server S and client workstation 
A so as also !o create a new Venue-ciiem oojeci v^ on that -workstation and these messages are 
-0 rererenceo I0-13 m Frgure 13. 

Fmafly. tne Venue server obiect V-s sends a requ-ist (referenced 14» to the Connection Manager object 
CM to set up the chosen media connections and the Ccnnecticn Manager object instructs the relevant 
media orivers accordingly (dotted line referenced i5r 

The users of chent workstations A and 8 can then communicate us;ng the newly created Venue 
•5 It IS also possible to convene an existing Venue by selecting the Convene option wur^m the Venue. 
This inmates a sequence of events whicn will be described with reference to Figure 14. Agam. a server 
machine S and two ciien* workstations A and 8 are represented. 

The user seiet:tton of the Convene option is referenced i m F.gure 14. This causes the-Venue client 
object v-c lO iend a Convene Request message ireferenced 2) to the Venue server object v-s which 
20 notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 whicn 
identifies me intended meeting participants. The Phone Boom server ooject PB-s sends a Ring message 
^referenced 4) to the Phone Booth client objects PB-^: on me workstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations mviting the users to partake m a 
meeting. When these users accept or decline the invitation this causes a reply message (referenced 5) to 
^5 be sent from each Phone oooth client object PB-c' to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to instruct (message referenced 6i me Phone 
Boom client objects PB-c^ to create new Venue client objects V-c on machines where a Venue client object 
linked to the Venue server object V-s is not already stored. Such new Venue ciient objects V-c' men seno a 
message (referenced 3) to the Venue server object V-s reouesnng information about the contents of the 
JO Venue so mat the appropriate rcons can be displayed m the share-d area 78 of Figure lO on the respective 
client workstations. The reply message containing" information aoout the contents of the Venue from the 
Venue server object v-s ts referenced 9 m Figure 13. 

The Venue server object v-s men sends a request ireferenced lO) to me Connection Manager object 
CM to set up the chosen media connections and me Connection Manager object instructs the relevant 
75 nnedia (drivers fnot shown* accordingly (dotted line referenced in. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
^ (Figures 14-17 of Apoendix A). On opening the new Venue-chent object a Venue-server object also needs to 
be created. Figure i5 depicts the process. A server machine is indicated by S and a client workstation dy 

-to C. 

The act of opening the new Venue-ciient object V-c causes it to send a message (referenced i ) to the 
Phone Booth client object PB-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client object P8< to the Phone Sooth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3). Next me new Venue-server object v-s sends a Here Is Parent message 
(referenced 4) to me Venue-client object V-c containing me 10 of the Venue-server object. The new Venue 
Client obiect V-c then sends a message (referenced 5i to the Venue server object V-s requesting 
tnformatton about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

It is possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu ootion. This causes a directory of potential participants to be displayed as shown m Figure 1 1 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from the Venue client cbjeci to the Venue server object which updates the 
control panels of the relevant Venue client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE option mis causes a message to be sent 
from me relevant Venue-ctient object to us Venue-server object informing the Venue-server object that the 
Venue-ciient object is ceactivating. The Venue-server object then messages the Connection Manager object 
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■ pomt-to-point 

■ mLiiii-pomt: all thai are available 

n-.a.ntams i.st of establisned connections and sn^urP< 5vn<-h,,„ 

a rnoael or me state of other networks. synchr,,n,za„on other networKs ,e r^amtams 

ODI.m.„s switching ,o prevent unnecessary disconnect -connect transactions- 
srov.res an interface for mon.tor.ng ano aodit.ng: t^ansoCions. 
provioes interface to media dnvers. 
Another functionally solit obiept whirh ,t f,^ ^ m 

o^coes .sers ..th a share. ''^ A w.,eoca.. c.ect 

Wh.teocard or acqu.e an .mage Uom anotht sou.^^^^^^^^^^^^ 'V''' ' ^^'^^ ^VPe on n,s her 

sa^e W..e.oar. on ..e.ent Cent wo.sL.onr e T e^l? T T ^'^^'"^ 

v.ewedra'lndorioS Tat'gt tlr^r'i ^^^^ "^k c^.ent object. The Wh.eDoard bemg 

-s devoted to d.splav.ng t.e Contents " 'e WH re.r; J, '"^"^^ -'^^^ 

He.iett.Pac.a.d off.ce. At the .ottcm oi the w.ndol too s n a ea 08 nd"r '^^^^"'^ ' 

are ava.iat:.te to the user of the Whueboard. These tools compn4 '"^"^"''^9 the range of tools wn.c.h 



a scroller 
a pointer 

a sefect.on of different coloured pens 
an eraser 
a text selector 



1 10 
ti2 

1 14 
1 16 
M8 



Apart from the pointer 112 the fnnic 
Whiteboard could be using .ne sa^e tool eg a r::^ Z^^Z ^ ^"'^ °' --"^ "^e sar.e 

finisned using that tool. ^ """^'"^ 50 "ait until another of the users had 

■Jser S the /.e« of the Whiteboard to be cl.ck-dragged aroona by the 

Only one user can move the pointer 1 1? at a t,™» « 
Pcnter logo - this turns the cursor nto 4"!, V, T °' '"'"'^^ ^"'^'''"^ °" 

cannot see the pointer ^^2. To show t.^^ ooT ,2 m« ' ^'^^^'"5 Whiteboard 

tne drawing area .06. The pointer ttfthen become l^' "T' " '''' " ^ ^'^^^^ 

oosition. The cursor of the user who has^us, mov^^ m^' ' ''"•''^^^ "^^^^ ^' 

bkewise the seven coloured pens a ^ .Sil an'ri^'r' i' " ''^ 
^cgo^enaoiing different users to nZ^Z "S^t ^oJourV ^'"""^ °" ''^^ ^''^''^"^^^ 

wni,er;arcrn be^:n:tnrct;:gTer.ra ""^^^^^^ --^ - - 

o.he:re:s^;:e%otSi:ry ^s^usTssa;; '-^^^^^ - .^e Wh..eboard 

..t rutLtt-rr; vlV/^""^ — - - described. concen.3t,ng 

Convt;%r7:™^^^^^^^^^ n and se.ects t.e 

and the numbered sequence of messaoer ,-f ? ^ ^'^^^^ 

worKstaticns A and 8 connected to tre server main nJ . n''''' " ^ '""^ 

P^one Booth client ob,ec. PB-c. 0 the 'erv^r mach^nTs n ''^^^^ '""'^"V a 

and a Connection Manager object CM " """"^ " ^^^^^ ^^^^^^ ot'iect PB-s 

..ertedT;;^rp^or;o;hre;z'=t^PB"vr " ^^-^^ ^^-^^ - 

Booth Client oo.ect PB-c to the Pf^cne Booth Server o^en ^ " '^^'^ 

Booth server ob,ect to create a new Venue ^ZlT.^ llTu ^ "^^'^'"^ ^ =^"S'"9 '^^ Phone 

The Phone Booth server ob.ec, PB s thrcends a Sna m^^^^ ' 1"""" ''''' 

ob,ect PB-c on ci.en, worKs.ation B cauLg a d alooue h„ " '''"'"^ '° "'""^ 

■nviting the user to ta.e pan ,n the prcpoceVmeetno I'''''' °' ^ 

:o.esoood,ng message (referenced 5. o ,7 sen?,r^m -n! pf''"- ^^"='"9 a 

to oe sent from ,he Phone Booth client obiect P8-c' on ci.ent 
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To "oDen- an object, the user double cticks on :ne relevant tcon Referring to Figure 17 Marim has 
ooened the Proieci Meeting Venue which is shown m a A^moow i74. The wmoow 174 has a menu bar i^S 
wnich has sifi^iia/ options to the menu bar 1 30 of the .v.naow i26 except a Meeting ootion mstead of -rhe 
Setting option The window i74 jisplays a oarticipants area 178. shc-wmg only Martin, and a snared items 

5 area 180 whicn :s empty. Underneath a bit map i82 of Manm is a name bar i84 whicn includes a 
notificaiion of oresence and three media control buttons »85-7 for Phone. Video and Data respectively Oniy 
the Oaia button i87 is highlighted m this example, le. biackeo out m Figure 1 7 

On selecting the Meeting option from the menu oar ) 76 of the window 174. a CoMedian directory 
^v.ncjow »90 aooears. Figure i8. The reference numerals for the CoMedian directory «rhich were used m 

•0 F.gure n will be retained here. Martin selects the name Richard Jennings from the list 92 of ootennaf 
participants causing a picture of Richard lo apcear m tne area 94 together w.th crosses .n the v.aeo and 
oaia boxes m me area 96 to indicate Richard's media selections. Th»s means that Richard will be contacted 
ihrough :he system for data sharing with both video and audio travelling over video connections. Martin then 
Clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 

/5 .mage to |0.n Martin's .mage m the Venue as shown at 192 .n F.gure I9. Richard is marked as absent at 
194 and a banner 196 .s displayed .ndicanng that he has been .nv.ied Martin has selected both v.deo and 
cata connections for himself m order to match what was seiecteo for Richard. This causes the v.deo and 
data Duiions 186 and 187 to be highlighted m a first colour to show that they are currently m use albeit only 
locally to Martin's own workstation. Richard's video and data media buttons i86a and i87a are highlighted 
20 m a second colour to tnaicate thai they have been requested out are not yet m use. 

While waiting for Richard to jom the Venue. Marttn ts moving tne Design Notes and Design Pnnciples 
obiects 170 and 172 into the shared items aiea I80 of the Venuo by -licKing on each object and dragging it 
to the area i80. 

Moving MOW to Richard's workstation, shown .n Figure 20. the invitation to join the Venue has reached 
J5 his macnine and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 is flashing and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result ts shown in 
Figure 21. An invitation message box 202 is brought up teiiing R.chaid that he has been invited to a 
meeting and g.v.ng the name of the meeting and the name of the person who conveneo the meeting. The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
30 to accept the invitation to lOin the meeting. 

Referring to Figure 22 accepting the .nv.tation causes a Venue client obiect automatically to be created 
and a window 204 to be opened for Richard. The choser meca connections have been set up so that 
Ricnaro can now see and hear Martin and the objects that Martm has placed into the shared items area 180 
are available to h.m. F.gure 23 shows that .Martin can see the same Venue having the same contents on his 
j5 workstation. Referring to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes whiteboard obiect. Martin informs Richard of this so that Richard can also view the whiteboard object 
and then both Martin and Richard can scnbble on the whiteboard and v.ew each others input. When their 
_ meeting ts finished both Martin and Richard close and save the Venue. 

F.gure 25 shows the Venue obiect 168 saved m Richard's NewWave office. In Figure 26. Richard has 
w just opened h.s NewWave office and is viewing the Venue 168 in a window 208. Martin is not present 
(although he would be if. comodently. he had his Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set upi. Referring to Figure 27. Richard has selected 
the Meeting menu .tern using the cursor 2 10 so as lo bring up the CoMedian directory 212 and he has 
selected Ed Oavies .n the manner previously described. Ed Oavies does not have video capability, instead 
^•5 he is selected by telephone. Clicking on the Select button w.ii cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring :o Figure 28. Richard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. Since Ed ooes not have video capabilities, the audio from his telephone would be mixed into the video 
50 feed into Martin and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenmng's workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the icon 222 
caiteo "Meeting Request" (using the "Create a New" option from the Action Menu • see Figures 14 to 17 of 
53 Aooendix A). In Figure 30. on opening the Outgoing message 222 it is displayed if^ a window 224. Richard 
has completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-chem object represented by the icon 230 is created (again using 
the "Create a New" option). The Venue-:iient obiec: 230 is copied and araggea tnto the window 224 
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to csconrect the med.a connections 'or tne Venue-i.ent ot:,ecf -vh.ch . , 

oDiect sencs messages to all o( ,ts other Venue-o.ent .t:,ea! 'form n ,k ^^"'^e-se-^er 
particular Venue-client ob.ec. so that these other Ven^e..:, r, ' ^^^^^^^^ T °' °' '^^ 

tne relevant meeting memoer is now absent. ' ®" ^PPea^a"^ to mccaie mat 

5 Another way o( setting up a distributed meeting ,s for = .j«r fn mo 

•he oesireo meeting participants. A Venue-cient ob.ec. % a re'lerencl rn'/"/'"''"^ Venue-d.ent ob.ect to 
Venue-client object to other workstations creates a ^L^nce , ne J T""'""^"' '^''""^ ' 

o:her worKstations because ,n the copying process the VenuJ-.r , t ^''i^ct on those 

ooiect IS oreserved. Venue-cl.ent obiecfs reference to .ts Venue-server 

'5 There are different ways in which a Ver<je--iient -ciect .-=n k« 
tc ,nc,uae the Venoe-cl.ent ob,ect ,n an electronic r^a.l messac. 
message ,s createo ,n the normal manner e g usmc HPwiet7p!J!f.. m 

coiect ,s included ,n the message using a stLardlnro ' ^^""^"'^ ^ ^^enue-cHen, 

message, they place the vlue-cHen. :S^:^T'^:^"' " ^'^"^"^ 

meeting. At the relevant time, the meeting participant* open "i e ^ v!« 'orthcom.ng 

meeting. On opening the Venue-client ob,ects the.r 32 b, ml commence the 
the Venue-client ob.ects send a Here Am , ■•T.es age the Ts^ o " rJ^ v " ^"^^"'^"""v updated and 

Another option ,s for the user wishing ,o «et up a'ZllZ T /"""^'^'^^^ 

obiect and to serialise the copy of the Venue-ci.en^ ^'^ct p L on^l^^^^^ T Venue-ciient 

0 such as a networ. dnve,. Th.s file may then be tran^po ep 'o mo T. ' '""'^ 

oarticipants and deserialised thereby providing each o'f m«l , •"''^''Stations of the intended meeting 

cb,ect ana thereby means for accessing the LJo aied Venue 12"!"^ ' Venue-cHen, 

distributed meeting. ^-o.iaied venue-server obiects m order to take part in the 

A new Whiteboard-client object can also be cr-ated u^.no -r^ 
^ Of^ice, On opening the Whiteboard-client 0D,ect a npfwh eboard' I ' "^^^^^^^ 
orocess IS analogous to that described with ,efe ence T;;'' e ?5^^^^^^^^^^ ob,ect needs to be created. The 
with references to Whiteboard ob,ects ^ replacing references to Venue obiects 

-ns.: r vTnr:rSe"t:e"v: -'--^ - -^-e a New., option 

^ ob.,ec, in order ,o m.tiate creation of /net e '^d sZTS ,rori "^"^ Wh.teboard-C.en, 

that shown .n Figure 15). '^5^'" ^^'"9 ^ process analogous to 

mesragrcr^::f,o::n.;c"a W^^e^^^^^^^^^ "^'^^ - - electronic man 

^eference to the relevant Whiteboard se ve o^e t o;: the" '"'T' ^'^^^"'^^^ ^ 

■s Obtained s.nce each copy of the WhTeboard c en . ' " Wh.teooard-clien, objects 

ob,ect (as descnbed with reference trRgure st ' ''''^""'^ '° Whiteooard server 

Also as previously described, a Whiteboard-client obiPrt -;>n 
venue ob,ect by a user causing copies of tJe Wh^et^ard lii.nt k ''"^"^ ''^^^^ ^ 

users of the venue ob,ect thereby giving accessr t e T wh' " '"'''^ '''^"^'^'^ '° 

An exemplary user session wll now be de .ntlT T'"'^^'' '^^^^ ^'^e^s. ' 

hypothetical users Martin. Richi and Ed '° "'^ures .6 to 33 involving 

A wi'r i^s bar* ' ' '^--'^ -9 Hewlett Packard NewWave Software. 

a tttle bar 128 carrying the title "NewWave Office" 

a menu bar 130 offering the following options- ' 
Action. Edit. Ob,ects. View. Settings. Task and Help. 

a system menu box 132; 

si2e boxes 134 ano 136 

hand side represent wprk-related items- ^ respectively on the left 

Oe„9r P.,„c,p,es- a N,.w,„ aoc„™™ ,„„., „.«,n,a o„ me c„.m -o,M»«,„ 
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APPENDIX A 



Brief Description of the Drawings 
Figure 1 is a block diagram of a cc.puter in accordance 

With the preferred eobcdi.ent of the present invention. 

Figures 2 and 2A show block diagrams whi ch i llus t ra t e 

the relationship between objects, applications and data 

files in accordance with the preferred eBt,odl»ent of the 

present invention. 

Figure 3 shows a plurality of objects linked in 
accordance with , preferred embodiment of the present 

Invention, 
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22. ,s then coseo (Rgu.e 33, To send the mes^- 222 . an be" ^r'.'''"' "^"^^^ 
Th,s causes a copy of the ..essage. ,nc.uC,ng the Sn e c-' " b^er "nf-^f T'" '"^ 
oeoDie on rhe o-str-tDution l.st. The Out Trav -bl.r jn. " '° 

c=moon.o,s to enable these to be transmuted over n.twrrr On'ir' ^' message 

the in T,-ay oo,ect represen.eo Oy ,con 236 oecer a^c" 1? " ■^est^nat.ons, 

v.e«ed ana rr.ar,ou,ateo by the recp-entc The ' con.pcnen,s so that these can oe 

message and ,ntc ihe.r mam NewWavP OHice wm^n'^Ton ''T Venue-ci:ent ob,ect out cf the 

open ,n.,c venue-c.ent ob.ects to beg n a 1,7^"". Part,c,oants 
Shared ob,ec.s e g a Wh.eooa d ob^'c ano ! '"''""^ ^^^rs can open 

.elephcne and v.deo .n.erconnecnons For e<aZe ' ' '"''T'"'' " "^'^^^^'^S '^'^^9" ='e,r 

e.rr n :ragrratt::rp;~^ rr '° ^ - 

=eVctSrrntrr ~ a^^::. ^^nftol^-r an^T!::: 

ser.:;^.::,;rb:thr:;r :;^:rc:i;rr';^^"''T - - — 

messag-ng infrastructure. ' -^^''Stai.ons g,ven a suitable mter-cDieci 
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Figure 7] shews a I^lcck diagrac of the organization of 
HPOV.r.CAT, a jystea file included i r. the OMF shown in Figure 
72 . 

Figure 1^ shews the relation between a glottal parent 
and global objects in accordance with the preferred 
eobcdixent of tne present invention. 

Figure 75 is a blocVc diagraa which shows how systea 
files within the OMF shown in Figure 72 accesses data files 
and appiicaticns froc a lecory shown in Figure 1. 

Figure "^6 is a block diagraa of the organization of the 
IT e X o r y s h r w r. in Figure 75. 

Figure 77 and Figure 73 show objects and links in 
accordance vi: h the preferred erbodiirent of the present 
invention. 

Figure 79 is a block diagraa of the organization of 
HP0MF.X3F, a systex file included in the OKF shown in Figure 

7 2 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention . 

Figure 8l shows the use of a snapshot in accordance 
with a preferred eobodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodioent of 
the present invention. 
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F.sure U .,,w3 a 3er:e. of osjecta serving roller, 
as parents of objects contain:. g ,ata. in accordance w::., 
preferred embodiment of the present invention. 

Figure 5 illustrates the screen display which results 
fro. UnK.ng of various objects in accordance with a 
preferred eabodi^ent of the present invention. 

Figure 6 shows t.he linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 Shews how three objects oay be linked togethe 
in accor:ance with a preferred embodis-nt of the present 
i r. V e n t i c r . 

Figure 8 ar^ Figure 9 illustrate how an object may be 

copies! in accor<iance wit^. a D-e''^---d 

d p.e.er.ed embodioent of the 

p r e s e n t i r. V e n t i c n . 

Figure 10 and Fisur. 11 illustrate the copying'of a 
public Object in accordance to a prefe.-red e^bodicnent of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred eobodlaent of the present 
invention. Also shown are block diagra»s.of how object, 
appearing to the user are linked in accordance to the 
preferred embodioent of the present Invention. 

Figure 72 is a block diagrao of an Object Hanageaent 
Facility (0«F) in accordance with the preferred e»bodi»ent 
of the present invention. 



i 
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t... a.p...a.,or. w-c.'-. object the 

a ? p: i cat i should acce<=e '"cr - a »■ =i 

<:.e.. .cr .ata. .nat object is then 

corsiie.-e: to active. An ot,iec- ^, 

13 inactive when the 

application t e object I3 associate- with .• , ^ 

iate- with IS rfot being run 

=»=p-t..- ,a, ,.. ^^^^^^ 

ciata of that object. 

Active Objects can c oor.un i c a t e with each otha 

^^•1 cdcn other using 

a- »e.., _ ^.^^^ ^^^^ ^^^^^^ 

- o.he. w.th the data of object 203. object 202 

ani object 203 are bcth a-tiv* tk 

cc. a, wive. Therefore object 202 say 

send a cessa£- 2 > • tc ob^e-t 201 <: • 

203. Sixilarly. if computer 18 

is running application 1 0 1 w < f h h h - ^ . 

with the data of object 202, and 

is running applicaticn 1C6 wi-h ^h. h,. 

1-0 wi.n the data of object 20"' 

O^J.C. 303 ,,,, ^^^^^^^ T^i..^o^,.' 

object 303 , 3,^ ^^^^ 

'O ,.„.. .... ^^^^^ ^^^^^^^ ^^^^ 

t»l. .1,0 .now, ^^^^^^^ ^^^^^^ 

the system without requ^ rin* thai- fs- 

equ.rmg that the existing object types 

be updated to use the new type. 

Each Object has associated with'^a set of data nu, 
ror instance, object 2.0 is shown to have associated with it 
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Figure 83 s^i-^ws --^o w:,^. 

^^.,a path or a view w.^en t.e-e s 

^- e. e. red eebodim-nt of t'-e 

?fessnt invention. 



^---iPCion or t.e P.ererred E,.o.i=ent 
^Uu.e , ,...3 a ccopute.- ,8 .avi„, 3 ,o„ito. u . 

rOr...on of computer main 
"eiory 17 s.^rcwn by a- a--.u ^ . 

-e within comput'*'- i8 

Wxc^i. computer =,ecory xain 1- ^3 sncw^ . 

r ■ . ' Object oianageten 

a_.n 01, an appUcatior 1C2 

anappli:a:ion]0?ar*=.i. 

ar. application 10**, an Anm- 

' an application ^0 

an applicatton 105. 



shown to have stored da-a »• 

.n o,,ec. , ^^^^ 

--^'-n ^^^^ ^^^^^^ 

00 ^^^^^^^ 

-n.l. OPUC.»0„ ^. ^^^^^^^ 

«itJi application 101. si-,i,,„i 

Object, 207. 208 , 209 and 
are Of the =aa>e cla,= because eac. , 

eacn is associated w< th 

application 106. All ot^er^^ 

-e-.3 0. t.he sa«e class use the same 

application. wn-n i- 

an appucation is „i„, ^^^^^^^^ 
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chil-irer. ar.i one or irre parents. An ocject is no', 

allowed to ceccae its own iescender.t. 

Ir. Figjre 3 is shc-r. a r. object 20^, an object 302, an 
object 30;. an object 30H. an object 305, an object 306, an 
object. 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name " l " , to object 302 . Object 301 has a 
link 3 1 , with reference na = e "2", to object 303. Object 
302 has a link 3 '2 , with reference nace "7", to object 30tt. 
Object 3w2 has a link 313, with reference naree "8", to 
object 305. Object 30 3 has a link 3 Mi , with reference naoe 
"1", to object 30c. Object 303 has a link 315. with 
reference nace to object 307. Object 30tt has a link 

316, with reference nace "1", to object 308. Object 305 has 
a link 317, with reference naie "7", to object 308. Object 
306 has a link 318, with reference name "3", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference naae 
"13", to object 309. Object 308 has a link 321, with 
reference name -1-, to object 309. Object 308 has a link 
322, with reference naoe "3", to object 303. 

Object 30'. is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 303. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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In ia:a files 22i, 222 and 23' a-e ,• . , , 

e .r a format which can b 

inter?re:ei by applica'.io- 105. 

Each otject has associated with xt a list of 
P-Pe.-t.es. Each p.ope.-ty has a na»e and a .alue whi-. 
- accessed .y specifyi., the na.e . ^^^^ 

of objects has associated with it a r 

i-n It a list or properties that 

are co==on to all objects of that class. Tor instance, in 
Fi£ure 2A. object 205 and application ,01 are shown. Objec 
^Cf has associated with it a prcperty 231. a property 232. 



and a property 233. Application 101 h 



as associated with it 
- property 131, a property 132 and a property 133. 

P-perty lists car. contain any number of properfes. 
-ch p.-operty value can be fro. .ere to 3.27 62 bytes in 
length. Properties are used to store descriptive 
information about object, and classes, such as na«s . 
coEsenta and so on. 

OVi.ct, ..y ^.v, r.fer.„,„ t„ ^^^^^ 
r.r..,„c„ ... ,,,,, .lr,= ti,„al: 

"Jec. C.U.. „...„,, ^^^^^^ ^^^^ ^^^^ 

t«e P.r„t ,»J, = , to l..„t;r, lt,.cMIdr.„. .11 of 

coll.ctlv,,, ..lie, t»» 0!,J, = .., cl.,o,„<„„t,. Sl.i,.,!,, 
" o^J.cf, p.,.„,,, J,, „^.„^,, 

S, by . n... „ 
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contains iin-3 of text lires cf text 512. a graphics 

ri£'-ire 51?, a graphics fig'-re 5'-^ ani spreadsheet data 515. 
As shrvr. in Figure 6, text and fcraatting data is stored in 
an object 6M, graphics data for graphics figure 513 Is 
stored ir. an object S^2, graphics data for graphics figure 
51U is stored in an object 6i3 and spreadsheet data 515 is 
stored in object 6lU. Lin'^s that are used to build coopound 
objects always have so=e Wind of data transfer associated 
with the li-:'< and hence are called data links. In Figure 6 
is shown a data link 6-15, a data link 6l6 and a data link 
617. In dcrusent 510, data frco object 612, object 613 and 
object 5iu are cerely displayed, therefore data link 6lU, 
data link 6:5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, Is linked through data link 70M to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and from 
the third spreadsheet. Since the first apreadsheet does 
more than zerely display data froo the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

0^!F 100 does the "bookkeeping" when objects are copied 
or Bailed. When an object is copied, OMF 1OO makes copies 
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For 
he 



- • 1 . 302, joij, 305 ^rit ^o<i tn^ 

-J^ • Anc 30 on. 

Active o''<ee"-e M 

' cJelete links to 

= -3 deleted, OM." lOO 

a-.e.. has any other par-n^- 

-.3.=.., ^^^^^^^^^^ ^^^^ 

Object . 

.0. various purpo: 

or 

^^^^^^^ 

w.... various aoDli'»a^.■«-« 

^PP*.! -at.ons , OP the 

Objects aay other folder. 

--er.. r..,^, , ^^^^^ exaopl- 

o. the use of objects as fclde-s An oS- . 

= A-e. 3 . An object i^0^ (also 

called '/"t-iA- ■•ri< 

...s-e. -^OTj, ar. ob'ec^ it-^? r,' 

oc.ec. (a, 30 called folder kQz) 

an object 14:3 (al,o called fo-er Uo,, . 

rc.er ^03) and an object UOU 

(^i^o called folder Uou) ^re use^ as 'ol. 

use- as .olders. Folder KOI 

contains an oblect unc 

o-je«.c «»05, used to conta'n h,* 

contain data, an object U06. 
- con = »„ .„ ^^^^ ^^^^^^^ 

-x... .0,, ^^^^^^^^ ^^^^^^ ^^^^ ^^^^ 

— ^^^^^^ ^^^^^^ 

used to contain 

-•ta.n data, an object k^2, used to contain 

^ata and an object «13. used to contain data. 

A Bore sophisticated use of UnKs i, 

linKs IS to construct 

compound obie-ta r^f. < - - 

je.cs. For instance in Figure 5 a 

•^tture 5, a document 5ic 
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162 t^rc jsr. a new im'^ :633. O-jec: 16 U ia a copy of 
obie:- !6i. Lir.W l£3a is a copy cf lin< 163. 

In Figurs ^2 through Figur- 7:, it i, ahown how objects 
are displayed to a user or. ocniior . in Figure 12 a 
"NewWave Office" desktop is sho-r. to include Icon, labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star- and "My Folder". A user (not shown) has aanlpulated 
a cursor 73l. using keyboard 19 or oouse 20, to select "My 
Fclder" . 

Figure 12 shows how the objects displayed on lonitcr 1U 
are linked. NewWave Office (shown as an object 700) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 7:1, cf "Waste Sask-t" (shown as an object 702) through 
a link 712, of "Diagnostic" (shewn as an object 703) through 
a link 713. of -Printers" (shown as an object 70tt) through a 
li.ik 71U, of -My Folder" (shown as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure 1 U , the user, using cursor 78l, has selected 
"Create a New..." m a pull down menu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the Icon 
-Layout- and using keyboard 19 has typed In the name -Paste 
Up" as a name for a new object to be created. Cursor 781 
now points to a region labelled -OK". Once this region is 
selected, a new object titled "Paste Up" Is created, as is 
shown in Figure 16. 
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0.' -ata files aasocia'.ecJ with the -M-ct -r »w 

c,,:.c has =:,i.=.-e„, c-- ,00 cpl „ V/.n, 

Objects to give trie new cocpcund ob^e-t fho • 

^- oo^e.c the saae atructure 

^3 the cri gi na: . 

For instance. Figure 8 s.cws eject 303 , froo. Figure 3 
an. ...e .es = e...ent, of ooject 303 . w.en OMr „a.e3 a cop, of 

ctject 309. c-f copies each of object ^lOS-, h 

o3je-t 3oo's deacendents and 

the links s ^ o ■»• r. in F < » u - • « 

m F.gu.e 3. rigure 9 s-ous a copy of 

object 305. 0" •••-<• ^na, 

V...,. ,03a ,s a copy of object 303. Object 

3C5a is a copy of object 303- Object 3C6a is a copy of 
o^.ject 3C6. Object 307a is a copy of object 307. Ooject 
3C9a is a copy of object 309. u... 331a is a copy of nn. 
3^- Li„. 3a.a is a copy of Un. 322. Lin. 3i.a is a copy 

Of link 31::. L^-i^ -SIC, ^« 

L^^.k 315a IS a copy of link 315. Link 318a is 

a copy of link 313. L-'Tif 7to^ 

L.nk 319a is a copy of link 319. Link 

32Ca is a copy of link 320. 

In the prefe.-re. ecbodi.ent, the default behavior 
— Its in the copy of a pa.enfs children when the paren^ 
i3 copied. However, when a child is designated as "public- 
it 13 not copied. Hather. a copy of the parent includes a 
lin^ to the Child. ror instance, in Figure 10. a parent 
object 151 is to be copied. Parent object I61 ia ii„,., 
a Child Object 162 through a link I63. Child object 162 is 
a public Object. AS shown in Figure n, copying of parent 
°^.'ect ,6, results in new object I6ia being linked to object 
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JC 



JO 



JO 



-15 



50 



55 



I .-. f : ft 'J r e 2 3, using c -j .- s o .- 75', "Paste U ? " ( o & j e c 7 C S ) 
is 5h3«,- oeing dragged to window 75?-. In Figure 2 D , the 
process is coaplete and "Paste Up" (object 703) is new in 
window "My raider". In Figure 25, "Paste Up", shown as 
object 703, is now a child cf "My Folder" tnrougji link 728. 

The user sets up oultiple links by using the Share 
cocaand. This coasand is an extension of the clipboard 
metaphor conoion in software packages today for coving and 
copyirg data around the systea. The clipboard is a special 
buffer that the systes uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates siailarly to the 
Cut or Copy coiaand described atove. That is, using Share, 
Cut, or Ccpy, the user selects seme data first and then 
gives the Share command, which results in soaething being 
put or the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link Is pasted, a permanent 
connection is made between the Original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in Its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 78 i , "Share" from eenu 783 is selected. In 



/ 
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!ect 707 



Paste. T ^ 



0 

5e 1 



Ir. Figure '7, "Paste Up" ^ c 

3f^-v-rn as an obje^, , 
' ^•^•-ous, a Un. 7,7, 

T^e ba.ic cliptcar. operation, a.-e Cut. Copy. a,-.. 

the data tnat la to ». „v,3 „^ 
t.„,,., = = .x„. 

cot .cv,a t., a.:. = t« .ata to t... oUpOoa.. 
^S.t r.o, ,ta o.u..a, :oo.t.o„,. Cop, a oop, 

= -e. ,a.a or, the clipboard. The u,er .ust then 

elect tr.e location where he want, the da'a to h 

^ne aa,a to be movec! or 

-P^e. to,a-. .....ethePastecox.an.. Thi^ co. = a„. copies 

--ent, or the clip.oar. to the 3electe. location, 
in ^i?--e 13 a user i, ^hown to have selected ^.as'e 
"P". The selection represented the icon Tor -Paste 
"P" -in. .ispwe. ^^^^^^ 

u-^ selects «Ccpy^ rro= a p.,: ,33, 

f^igure ISA a Clipboard object 720 1, k 

ject 720 is shown to be a parent of 
a-1 object 709 throueh a ^ n i, 7,, 

« = J ecc iQt}, i 3 J copy of 

Object 707 ("Paste Up-). 

»own i„ „, ^^^^ ^^^^^^^ 

rro. p„u .own ..„^,e3. ^.^^^^^ ^^^^^ 

ao.itio, or .„ oM.ot 708. potnt.. to. 0, o„„o. 78, 
»»ic. ia a .op, or t.. orl.ln.l -P.at. Up- o.J.ot 707. 

^'«u.-. 2,. t„. „„ ^^^^^^ 
Un..= aa a o.il. p, ^^^^^^^ ^ ^^^^ 

in ri.„.. ^^^^ ^^^^^^ 

= l-»in. t», ,oc„ ror -.H, r,:..,. ,a,„, 
-.ult i, . „.„ „t„,„, .,pr.,.„ti„g rolo.r-. 
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2% 



jC 



3S 



spreadsheet co-jlt csus- a graph to be re-drawn, and updated 
as a figure in a docurer.t. Ar.d since an ciject can have 
cany parents, a single object can te used as "boiler plate" 
ror any number of other objects. a change in the boiler 
plate will te reflected in all the objects which have links 
to it. Automated data trans.'er is illustrated in the 
following discussion. 

In Figure 3C. window ?85 .'or "My Folder" has been 
closed. In Figure l\ cursor 7Sl is used to select "Create 
a New..." fro= pull do-- cenu 752. As a result of this 
selection dialog box 779 appears as shown In Figure 32. 
Using c-rsor 73l, the icon HPText has been highlighted and 
using keyboard lo the nar.e "Sanple Text" has been typed in 
as the na=e for a new object to be created. Cursor 78l now 
points t= a region labelled "GK". Once this region is 
selected, a new object titlei "Sa=ple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "Saaple Text" (object 709) la shown to be 
a child of HewWave Office through a link 719. In Figure 3«, 
since "."^y Folder- has been closed, "Paste Up" (object 708), 
link 729 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 73l on the icon "Saeple 
Text- and double clicking a button on mouse 20 results in 
-Saaple Text- being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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Figure Clipboard ct^-^c 720 •• , 

"•'-te VP" o.je.. 707 ..-e.^h a Un. 722. 

I" 27. v,.,e... 785 naa .een activated. r.-c= a 

= - " .= = n .o.a ,, ^^^^^ 

that -Paste I'p" (ofec: 7 07 ) i , ,k 

= = w 78 5 and the 

NewWave Office window. n p.- , 

In F:gure 2Sa, as a result of the 

paste, "Paste (.^p" i- n^.. 

LP 1- .n,, 3>.ow. to be both a child of 

5" ^^-V: ..22 ari a c.>-.ild of "My Folder" 

705 through a ' •• nk -5- t r. 

rr. Fig,^e 29. showing j..st tne 

f ob.e.ts Visible to .he user , te Up- 

through, link 7^-^ ^.--.^^ 

-P,_,,, ^^^^^^^ ^^^^ ^^^^^^^ 

"'•-x^,,, offic, ,„„„j„ 1,,^ 

on. ..y f.a.ur. or a„toa,.„ ,,,, 

' »r-. or ... „.,o. ^ ^^^^ 

-0 c.o., .r or ... o.j.o.., 

..r.,..,.r irt»„ 
o„„, „„, ^ 

^^^^^^^^^^ 

^^^^^ ^^^^^^^ or.i„,.. 

r,,.... ,:,o„ ^^^^^^^^^ ^^^^^^^^ 

Objects with complex data d-.- 

npiex data dependencies, and then have 

changes made ta anv .,,k 

any sub-part be . a u t o«a t i ca 1 ly reflected in 
Other Darts r ^ - ^ 

Pa.ts. For example, changing a number in a 
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13 t-.e cperins an:: Cisclay of "Star" (o{,iec: 706 
5o 

f.g- e -jO t-e use of cursor 75 l to 

select selection "riiip3e" in a ae.-.u wlr.dow 797 which 
results i. t:-.e .ata wit. in "Star" (o.lect 706) being charged 
rro, a star to an ellipse. As shewn in Figure 51, the 
result is a change both In .ata displayed in window 796 and 
data displayed in region 795 of window 791. 

I.-^ Fig.re 52. c.rs.r 73l is used to define a region 797 
in w.n.cw 79.. In fig^.-e 53. cursor 78' is used to select a 
select::. "Create a New..." p,,, ,^g_ ^ 

result or t..is selection dialog box 799 appears in Figure 
5«.. Dialog box 799 contains icon, Tor the two classes of 
objects available which are atle to displaydata in region 
7 97 of window 79^. Using cursor 78s the icon "KP Shape- 
f^as been highlighted. -Jsing keybcard 19 the naxe ".Vew 
Shape" has been typed in as the na,e for a new object to be 
created. Cursor T3l now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" i, created. Data for ".Wew Shape" is displayed in 
region 797 of window 791 as Is shown l„ Figure 55. In 
Figure 56, -fJew Shape-, (object 750 ) is shown to be a child 
of "Paste Up- (object 707) through a link 760. 

Ih Figure 57 a window 800 for -New Sha?e- was opened by 
Placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. in Figure 58. 
cursor 78 1 is used to select the selection "Triangle- from a 
pull down eenu 801. The result, as shown m Figure 59, I3 
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^ to- Paste I'p- (o&ject 707 } 

•^as tee- cpe-ed by double cl^-k-ia fr- • 

K-ng on tr.e icon for "Paste 

'-'?"• I- Figure 33, usins Cursor 75i, co-tr<=n.^ k 

1 co.icroiied by mouse 

^3. a por.io, 79C of Of 

= .U=:». ,^ ^^^^^ ^^^^^^^ ^^^^ 

Ofr;:e e n v i ro a a e n t " is portion 790. 

Figure 39, cursor 78 1 is used to select the 

i.. a pull down menu 7Q? t- e. • 

"cnu In Figure HQ, 

an area 7?3 in window 791 is se^«-f-- 

*s selected using cursor 78i. in 

Figure Ui a sele;tior "Sas'P" 1 

•as.e .s selected from a pull down 

= 79a .Sing cursor 7S , . m Figure .3, -s„px. Text- is 

lin.ed to. ..paste .P" Cc.ect 707) and displayed text 790 is 
d-splaysd in "Paste Up" window 7Qi r- 

Text" (ooject 7C91 -5 ► 

7.9, -s s.._n to be a child of "Paste Up" 

Cc.J.ct 707) .nroug. a li„, 739. In Figure U,, ..^plaved 
text 79C is s.own in gray because "Star- window 789 is open. 

In Figure ii U , "Star" w<n.-law -^qa 

w.ndow ,89 is closed so displayed text 

790 is clearly displayed. 

In Figure U5, a region 795 of window 791 is selected 
cursor 78,. Fig,,e ,,,,, ^^^^^^ ^^^^^^^^ 

icon "Star- into region 795 of window 791,. 

In Figure .7. data from -Star- (objelt 706) is now 
^iaplayed in region 795 of window 79T. .3 »ay be seen in 

. 5ta. (Object 706) is now a child of -Paste Up" 
(object 707j through a link 726. 

in Figure ^9, a user has placed cursor 78, over region 
795 of window 79, and double clicked a button on mouse 20. 
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Child 709. 

ru.r, .0, .r.. „3 u „i„,.. ^^^^^ 
— in ri.„r. .,, . 

„„„ ^ ^^^^ 

apecl rication record r^^ w 

record for th,^l,.tw,.„ =Up„.,^ jj, ^^^^^ 

"n<, or .P,.t. up. ^^^^^^^ ^^^^ 

■P"-.. .:..o„ ,oco„u,M,, tM,. p„.„. ,,,,,, 

.-e. 3o,u .o „„, ,oo„..„, 

o.J, = .. „ ^^^^ ^^^^ 

....... r.,.„., ^^^^^^^ ^^^^ 

U«. .„to . loc.ion ,p.c..ri.. p„,„ 

'OT. OHr ,0, t,.„ ^^^^ 

r.coM ro. u„. ra,, ^^^^^ 
C^il. TO, .„p,,„ ^„ ^^^^^^^^^ ^^^^^^^^^ 
t«i. c.» .... „3. ^^^^ ^^^^ 

PT.nt 707 to OHr ,00 t, chu. 70, I. -DISPL.r VIEW, 
rurth.r <,.,orl6.„ l„ ,pp.„,i. 5, ..^.['^^ 

«nots,r -PSIKT.SLAVE-, .1., de.c.-tb.d In 

.P»-ix B. „ ^, ^^^^^ ^^^^ 

. printer r...„,r dL = p...y ,„ , 



/ 

EP 0 497 022 A1 



In addition, Parent 707 cay send a "GET SIZE- 



836 s 3a ge 



c.ild o.ject 709. In a "CET.SIZE- .e„age, parent eject 
707 i.entiTie, a rererenoe na = e for nr. 729 and indicate, 
coordinate, for a display. OHT ,00 ta.e, the GET SIZE 
.e.sage rro» parent 707. adds the data i d ent i ri cat i on nu..er 
froo. the View specification record for linW 729, and 
delivers the .essage to child 709. Child 709 return, to 
parent 707 the si.e of the portion of the specified area 
t.at Child 709 would use to di,play the data. Thi, allow, 
parent 707 to modify the region reserved for displaying data 

to fit in the region specified by parent 707. 

WhenN^data fro. a child object i, being displayed by a 
parent object, and the child object changes the displayed 
«ata, the child object, notifies OHT 100 that there has been 
a Change in the data object. Tor exa.ple, as described 
above, in Figure U7. data from -Star- (object 706) now 
di, Played in region 795 of window 791. And, a, .ay be seen 
in Figure US. "Star- (object 706) i, a child of -P.ste Up- 
(object 707) throug.. , Un, ^26. Since data is being passed 
from Child object 705 to parent object 707. link 726 is , 
data linlc which includes a view speci ficaf ion . 

I" Figure U9. the method for changing data in child 
Object 706 is Shown. . .,er places cursor 781 over region 
795 Of window 791 and double clicks a button on mouse 20. 
The result is the opening and display of -Star- (object 706) 
in a window 796. u,ing cur, or 78i to select selection 
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•7". Since object 67i i, a folder, t.ere no view, 
.^ererore t.e three bit, within aubcolu.n 73" woul. be 



•OCO' 



^'5 .n. , ,„ ^^^^^^^ ^ 

0»..c. 67. , ^ ^^^^^^^^^ 

C»,, = , 678 „„ . ^ 
reference rame "3", 

'-U„.. 79. ,„ 737 «„cr>.» 6,5 „„„ 

f^.-. 78. ... „j„.„ ,3, ^^^^^ ^^^^^ 

"r.r... .,7.. :„ „i,.„ ,3, ^^^^^ 

in = „ 73 3 t^e.., .,. 

676 i, , .„ ^^^^^ ^ ^^^^ 

--.^ U„v 67,. ..... ,,,, ^^^^^^^ 

reco rt . 

Sl.il.n,. .„ 739 d„cnl6„ u„k 680 ,^„„ ,„ 

fU". 78. T^.t I., ,„ ^^^^^ 
PT.n. .ag -,7-. I„ ,3, ^^^^^ 

in 733 tn... ^^^^^^^^ 

-l»ln ,„.cclu„ 73« contain th, tnr.. Mt, • , „. 
7«0 Ij a VI.. ap.clric.tlon r.co.-«. 

in „, ap.cn.atlon n.c,,^ 7.0 1, ,.own t, 

'"c:us. a n.u 7», -nicn contain, a „ta 1 . t . n ca t : on 
the v:.w. a r:.i« ,.j mj.cat.a .„.th.r th.r. ia , 
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anapahot u,ed l„ the view, and a field 7U3 .hic contain, 
miscellaneous lnfor=atlon about the view. the data 
Identification nucber i, used by the child object of the 
link, to determine what data is ,ent through the llnW. 

Figures 37 - U3 ,how the establishment of a lin. with 
a View. AS ha, been discu3,ed before, m ,,,,r. 37 window 
791 for "Pa,te Up" (object 707) ha, been opened by double 
cliclcing on the icon for "Pa,te (Jp-. i„ 33, 
Curaor 7S^, controlled by .ou,e 20. portion 790 of the text 
or -Sample Text" ha, been selected. The portion in inverse 

video stating "New Wave Office eiv'ron«.«f- , 

wi.ice env.ronment" I, portion 790. 

I" Figure 39. cursor 78i is used to select the 
selection "Share" in a pull down n>enu 792 . Once "Share- is 
selected, child Object 709 ("Sample Text") creates a data 
Identification number which identifies portion 790 of the 
text to Child Object 7C9. Child object 709 also causes OHF 
100 to put a link to child object 709 on clipboard 720- 
Child Object 709 cc.unicates to OMr ,00 through command set 
rorth m Appendix B, attached hereto-. Child object 709 
also inform, OMF 100 what data identification number is 
associated with the new im^ between the child 709 and 
Clipboard 720. if there Is a snapshot aspoclafd with the 
llnW, Child 709 Will also inform OMF 100 If there is , 
snapshot associated with the im.. Snapshots are discussed 
-ore fully below. as a result OMF 100 will m.Xe an entry m 
HPOMF.XRF 603 for a UnW between clipboard 720 and child 
object 709. The view specification record for the linW will 



/ 
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VS_TrxTDrsxLOC 



'C 



VS_INITrALIZED 



2C 



30 



VS_VIEWCLASS 



all 
Th- 



^ile position in H?OfP prp 
wnere a view, 33 cha;acter 
textual data ID 1, located 
'•'13 contain, rero if no 
textual data ID has been 
defined by the child. The 
low order five bit, of tJe 
^ile position are always 
zero and are thus not 

indicates which bits are 
for this bit field. 

Set if the view 
specification has been 
initialized. ir clear, 
inforaation in the view 
specification Is zero. 
^"**^«oi»*l nuober 0000 
00 '0 is a ,ask Which 
indicates which bits are 
used for this bit field. 

Reserved for future 
expansion. The hexadeciaa^ 
r.uober 0000 0008 is a aa" 
Which indicates which bits 
this bit 

* A C i 0 . 

Specifies the view class 
the child assigned to the 
*lew. The View class 
defines what view methods 
are available to the 
parent. The hexadeelaal 

which indicates which bits 
are used for this bit 
field . 



through a link 67U , 

pa.ent 0. an object 673 through a 

link 675. Ob<#er fi73 u 

Ot».ect 6,2 has a tag of -,2-. ^ink 67« as a 

■ Object 673 has a tag of -19-. Link 
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675 .as a reference na = e "7". Peference na,e, are piCe. 
t^.e parent object and need to be unlgue for the particular 
parent object; however, other parent, »ay have a Un. with 
the =aoe reference na»e provided each reference naa.e 1, 
unique for each parent. 

rigur. 79 3how, a block diagram of HPOMF.XRF 603. 
HPOMF.X.f contain, an entry for each im. between parent, 
and Children. m HPOMF.XSF 6O3 colu„n 731 contain, the tag 
or the parent for each lln.. Colu„n 732 contain, the tag of 
the Child for each im.. Column 73 3 contain, the reference 
na.e for each im.. The rir,t three bit pcltlon, of column 
7 3 3. ahown m Figure 79 a, ,ub.colu=,n 73^ Indicate whether 
a view specification file record 1, present (-^lO") whether 
no view specification file record follow, (-000-) or whether 
the im. i, between i, a Un. fro. the global parent to a 
global object ("100"). 

As .ay be seen, entry 735 1, an entry which describe, 
Un. 67i. shown In Figure 77. That Is, In colu.n 731 of 
entry 735 there 1, the parent tag "5". i„ colu.n 732 there 
13 the child tag and In column 733 there 1, the 

reference nace "1" -^w* ^ 

. S.nce object 671 1, a folder, there 1, 

lew. therefore the three bit, within ,ubcolu.n 73'. would 



no V 

be "0 00". 



similarly, entry 736 1, an entry which describe, UnR 
675 ,hown in Figure 77. That 1,. m column 731 of entry 736 
there 1, the parent tag "6". i„ colu.n 732 there 1, the 
ohlld tag Mc.. ^^^^^ reference name 



/ 
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'5 



25 



30 



J5 



records cannot be identified by the content within a view 
3peci ficaticn file record. HPOHF.XHF i3 increased in aiie 
16K bytes at a time. A newly allocated portion of HPOMF.XPF 
is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li sted in Table 5 : 

Table 5 



^^reni.^g Contains the tag (HPOMF.CAT 

record number) of the parent 
'^0 object of this lin*<. If this 

field is 0, then this record 
does not define a link and i3 
free. 



^--^^*ag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

^^^^^^^ Contains the reference naae that 

the parent has assigned to the 
link. This field is oeaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the folloKing fields listed 
in Table 5A: 



50 



55 



/ 
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D a t a r d 



Snapshot 



Table 5a 
Contains the value 



child has 
the 



that the 
assigned to identi' 
. part of itself that il ti 
viewed through the 

Ji^cussion or snapshots, see 



Mlsc 



VS^NEWDATASET 



CoBposed of several 
described below: 



tJit fields 



VS_N£WDA-AA.NNOUNCEO 



VS_SNAPSHOTOLD 



VS_WANTMESSACES 



Set If Child has told CMF 
that new data is availab e 

to th!\"'' announced 
to the parent. The 

hexadeciaal number 8000 
0000 is a Bask which 
irfi^?'" ^'^i^h bits are 
used for this bit field. 

Set if Child has told OMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number IIOOO 0000 is a milt 
Which indicates which III, 
are used for this bit 
field. 

indicates which bits are 
used for this bit field. 

Set if child has 
that it wants to 
View oessagea when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a masJt which 
indicates whic- bits are 
"»ec! for this bit field! 



told OMF 
process 
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Table H 

is -1 if th:3 record defines 
an Installed class, otherwise 
this record is free and this 
rield is the record nuober of 
the next free record, or "0" if 
there are no more free records, 
ir the record is free, none of 
the other fields in the record 
Is aeanlngful. 

ModulertleName SDeclfi., 

opeciries the naoe of the 

application associated with 
Objects Of this class as a null- 
terminated string. 

specifies the number of 
properties, the length of the 
property naaes and the location 
in HPOMF.PRP of the object's 
properties. See the description 
Of HPOHF.PPP below for furth'ej 
definition of the structure of 
this field. 

I« figure 75. the relationship of HPOMF.CAT and 
HPOM-.CLS is Shown. Within each object entry within 
HPOMF.CAT. the record number, which is an object's tag. 
«-es as an identifier 650 of data files i„ a .^ss storage 
«e«ory 170 associated with the object. The field 
"Typelnciass" serves as an identifier 651 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOHF.CLS. the. field 
"HoduleFileMase" serves as an identifier 652 of the 

application file in «ass storage memory ,70 which is 

associated with the class. 

In Figure 76. the organization of a portion of mass 

-orage mecory 170 is shown. A root directory 660 contains 

pointers to an HP.VWDATA directory 66l and HPNWPRCC directory 
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a,,U=a.:on, fu», r,P.,»„... ^^^^^^^^ 

^ir,=.,.,e, ,,,, ,,3, ^^^^ ^^^^^^^^ 

"r.c.o..., ... ^^^^^^^ 

T^. in „PO«r.,. ro. . t.... 

ln..=a.„ w.i.n „po„r«. „„„ ^^^^^ ^ 

"0-. t„ t., ^ ^^^^^^ 

= t= =„, ro. t». opj.o-. .„ 

,,rtx rour. Wi„i„ ^^^^^^^^^ 

ru., ^^^^ ^^^^ ^ 

tn. r,.=.. «xxx,xx.au, .„ ^^^^^ 

cnos.n tv .„e application. 

System file 603, HPOH? ybf ,i 

J. nrjnt.uF u also rtffrred to as 

t.. = . It i, ..o,., „,.„t„, .o„ „.t . 

-a.,. .,co... E.c. ..00., rii. i, .,t... rr... or 
an .»l3tln, u„., or 1, „ .„ ^.^^^^ 

Pr.vio., ..«fo..I ,1.. ,p.oifu.tlo» 

«a-or,, that contain o p, cl f I c. 1 1 on 3 ,re 

= au» .pocirication ai. recoM,. ,p.clnoati,„ 

fil. r.cors, can p, is.„tiri.<, on-, p, . p,..,,.,, 
"Men «eri„, „ „i,ti„. cat. .i,. a p.oi f i c. t i on n-. 



/ 

/ 
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Ta !: 1 e 2 

Is if this record (defines 

an object, otherwise this recor 
i3 free and this field is the 
record nucter of the next free 
record, or "0" if there are no 
t=ore free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunter of 
Che record in HPOMP.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

SysCatFlags Specifies if the object is 

global if the bit masked by the 
nu-ber 20 (hexadecimal) is set 
in this byte. In the preferred 
erbodiment all other bit 
positions c-jst contain "0" and 
are not used. 

properties Specifies the nuober of 

properties, the length of the 
property names and the location 
in HPCKF.PR? of the object's 
properties. See the description 
of HPCMF.PRP below for further 
definition of the structure of 
this field. 

fastprops Certain object properties, such 

as name, are so heavily accessed 
that they arc stored directly in 
this field, rather than 
indirectly in^the properties 
file. Properties stored in this 
field are called "fast 
prope r ti es . " 



System file 602, HPOM-.CLS is also referred-to as 
SYSCLAS5. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 



1 F i r 5 t r r e e • n t r y 



Typein Class 



?5 



^5 



:5 



JO 



/ 
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signatures (see abcve) an- is use^. to cnanage a list of free 
records. All ether reccris either ieTi.e an installed class 
or are free. in the preferred erbodicent HPOMF.CLS can grow 
dynacical ly , but cannot 3hrin<. 

Each file record in HPOMF.CLS is thirty. two bytes in 
length. HPOMF.CLS file record 0 (tne header) contains the 
following fields listed in Table 3: 

Table 3 

IFirst-reeEntry Contains the record nuraber of 

the first free record in 
HPCMr.CLS, or " 0 *• if there are 
nc free reco rds . 



Fileld 



Contains the null terminated 
string "HPOMF.CLS" 



^'^'^^-^•'^ Contains the file format version 

nua be r . 

IMaxPecordMucter Certains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record nay or may not be 
free) . 



Table U, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



J5 



50 



55 



EP 0 497 022 A1 



o.^er p..,..„ ^^^^^^^ ^^^^^ 

— e a3 a .ata base t.a-. ,ro.i,.s varies inTor^ation. 

They p.-ovi,e inforxatlor. about otject propertiea 3uch as 
w.-^at Class each otject is what is the na.e of each object. 
Sy^tec Tiles 50.-50. provide inror^ation about classes of 

objects such as what a " c 1 i ca * i i. 

a^Piica-ion Is associated with each 

CU3S or Objects, What icon represents objects of a 
P-ticular Class an. lists of what messages (such a, those 
3h = wr. in Figure 2) can be processed by objects of a 
particular class. Syste. files 601-607 also contain 
information about lin.s between parent and child objects 
including a list of parents and reference na.es of each lin. 
rrc« a parent for each object; a list of children and 
re.'erence na.es of each lir.. to a child for each object; ard 
a.^itional information to manage data exc.an.e across data 
Additionally, system files 60,-607 contain general 
information such as what files are installed in the 
operating syste. for each class that is installed, and what 
Object, have requested automatic restart when the OMr ,00 is 



restarted . 



vv»,= Til, 605 I, ..r...e. to » H.OMr.I„s. fu, 606 

13 r.r.rr.a to KPOMf.SDF ru. 607 1, r.f.rr.a 
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-.r.a,.:, ^^^^^^^ ^^^^^^^^ 

.-egion 797 of window - 9 ; . 

In Figure 60, uini = w 300 .^33 bee., closed t -■ 

6'. "N'ew Shape" is ae^-.-.-.r' k 

3e.e_ei by placing cursor 78- ce- 

-.-n 7,7 or wir.ow 7,6. ... cUc...g 3 ....on o. ....e .C 

'''''' — 3e:e=.o. ^s..r. 

froa pull c:own cenu 79a. t» r.-,„^ 

•n F.gure 63, cursor 78 1 is ^^ed 
to sele:t a regior. 802 of window 79: m 

^ • ^" Figure 6ii, cursor 
IS use:! to select selection "Past-" , 

' = -'■0= pull down aenu 

79^. The result, as shewn in F-'gu-e . 

e 65, is sharing of 

New Shape" witn data r-ec "n^-. <:k 

^ --^e New Shape" being displayed in 

'-egion 797 and in region 802 of window 791 m ' 

• ^ ' • In Figure 66, 

pull down leru 79li. T*«e r<.,„^^ 

T..e resu.t, as seen in Figure 68, is 

t^at region 73, has been removed rro, window 791 m 
o9> cursor 781 la n,.^ 

S..P... to 

Offic, <p»,.„ ^ ^^^^ 

I" ru... .3, 0,, ^^^^^ ^^^^^^ 

■ =.>t.= ni. 60,, ril. 603, ,,3, 

ayatea file 60*:, 3vst#m < i cnr 

ayacea file 606 and avatea 

ni. 6or. ^^^^^-^^ 



files 
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glcbal o.jec-.. 13 a d e^cen-.e.v. of giotal object. A::ho.g.^ 
?igu-e ru 3.novs only 3ix global c-ec:s. the r..ober cf 
glcbal Object, operating on a ,y,:e» is a matter of systex 
= onfig..-atlcn. Any object in the ,y,te= can refer to a 

Slotal Object byX^sing the reference name of the linlc t 

that global Object fron the global parent. 

A3 oay be seen fr== Figure 73. file records in 

HPOMr.CAT are numbered con s e/'u t •• v. i « t>. 

consecutively. These numbers serve 

.as tags, which identify each object. 

In the preferred e=b.di,ent of the present invention, 
each record is 123 bytes i r. length. Tne fields for file 
record 0 are listed in Table 1 below: 



Table i 



IFirstFreeEntry Contains the record nuober of 

the first free record in 
HPOKr.CAT, or - 0 " if there are 
no free reco rds . 



Fi leld 



Versi on 



Contains the null terminated 
string "KPOMF.CAT". This serves 
as a signature. 

Contains the file format version 
number, which also se.-ves as a 
signature. 

iKaxRecordNumber rAn».«-- <.■. 

"""^ contains the number of the 

highest record, ever allocated 
from within HPOMF.CAT (this 
highest record may or may not be 
free). 

Table 2, below, contains the fields for file records in 
HPOKF.CAT for file records other than file record 0: 



HP 0 497 022 A I 
^-S-..ptior. or each systea f:ie is 

n ^ •-■ g i V e n . 

System file 6o;, Hpnur rt- 

-CA. , also referred to as 

SYSCAT. KPOMr.CA- is a catalog of a- ex'^t- 

» existing objects 

in the system. In Figure 7^ hpqut r,- . 

* ' - r M?U..r .CA 1 13 Shewn to b- 

„P0„.c„ „„,,^„ ^^^^ ^^^^ 

are shown in Figyr- 7 7 rj-. 

73. f i.e re:ori 0 is a header wh< ch 

contains various signatures ar- is 

'-"sed to manage a list of 

'•"ee file records. t 

« S.Sna-..,, ^^^^^ 

.e=oM , ,,,, , ^^^^^^^^^^^ ^^^^ 

(notsho--n)eitherr'»r-^-. 

= ---.er def.ne an existing ob^-c» or a-- 

® ^-'"^'f or are free. 

In t-e preferred esbodiient H = OI-=- ^ i t 

«- CH. ..AT can grow dynanica' 'y 

as sore file records are neede- h„^ 

neeoe^, but cannot shrink. 

.lo... p...„,. ^ ^^^^ ^^^^^^^^^ ^^^^ 

-e., ot... ^^^^^^^^ ^ 

u„. „^ ^^^^^^^ ^^^^ ^^^^ ^^^^^^ 

3S« .« o.J.„ ^^^^^ 

= l = ».l 250.2,5 ... .1,0 -MM, HPOHF.C.T. E.c. 

o.^.c 250.255 . 
HPOMf.C.T. E. = « otj.ct i„ HPOHF.C.T .M,„ . 
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re3u..3 in the data vif'n 
window 79,. in r.glon 7,5 0 

r 7'°" """" 

Identification nueb-p .s^ 

^. , Of 

1. not .oti,., OHf ,00 t«. Mt 

»-.w.....,„,„,,„ ^^^^ 

— o^.. = t ,c..,..., ^^^^ 
refluest tse new data. 

If parent o.j„t >, active, c„P ,00 vin aen. , 

• — - the p....„, ^^^^ 

--™o..eott„e 
— ce na.. or tH. ,0. ^^^^^^^^^^ 

<^ata. The parent obtect ^i.^^- 

neaaage to the child object 
- - ».PU.e.. :„ t. 

— ror ia .otiv, , _ ^^^^ 

--".p:.X«i„..,io„7„or.i«o„7„. 

dejcription of tti< vi.. sn.r 

».ew Speclflcatlona .re found i, 

<PP«ndl,ea B, c and 0. 

"vant,,. Of tne prea.nt invention ia tn.t panert 
7,7 ia eo..„„ieate cr.iid ,p„ot 704 ^ 

"--S. OHf ,00. „itno..t pare,t o.jeot 70, or oniXd o.-eet 
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i ld.«l..y 0, ^^^^^ ^^^^ 

= P3..„ ^^^^ ^^^^^ ^^^^ 

link using Just the data Me-C'"t.;.M. 

.<Je..c.. .cation number of the UnK. 

a., t.e translation and 1 d en 1 1 ri e'a 1 1 on of whlc. 
llr.ka and which object, are Involved. 

Sy.te, rile 60«. HPOHP.Ppp. „ 
S^SP.OP. HPOHr.PHP contain, all the object .„d cl.,, 
P^cpertle, except for the fa,t object propertl.3 ..1 c are 
contained in HPOMr.O:. Each record In 3.,te. fUe 60, 

(H?OKr.CAT) and ,y,teB file 6C2 fHPOMF CLS) h 

■T. unf.cLS) has a properties 

''ielii, as described above f.^w 

asove. Each properties field contains 

tfte fields described in Table 6 below: 



Table 6 

DiTDiskLOC Cnn^,, 

contains 



n P r 0 p 3 



Pools 1 ze 



the position (byte 
offset) within HPOMF.PRP of t^e 
property list directory. 

Contains the number of 

^h. * «^ •"tries in 

the directory entry array 
described below. 

Contains the combined length of 

li th2\""" properties 
i „^r? property list. Including 

directory name pool described 



ror each object and for each class, at the DlrDis.Loc 
position 1. the HPOMr.PHP rile Is the property directory for 
^^at Object or that class. The directory has two major 



/ 
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n Table 7 below: 

Table 7 



liat. Each entry has '-i**^- 

* / naa . i e i <i s aet out 



V a 1 u e L e n 
ValueDl akLoc 



Speciriea the length m bytea of 



CacheOffset 



S?Sh?*;2p''^ P«»ltlen within 
HPOHF.PRp of the value of the 
associated property. if 
ValueLen 1, zero, thia I3 ai^^ 

a'to'r:/"' 
stored anywhere. 

This field Is only used at run 
tl«e^and IS not .eanlngful in 

^ — --—.the entry array 13 the., e pool. 
Pcr.o. Of „Po«..p«, oontams the nul 1. terminated na.es 
- -pertles in the P.o Pe r t y 1 1 s t , 1 n t he sa,e order as the 
-ray. p.operUes „ay include such things as titles^ 

user comaents, da*-* an-* * < - ' 

"I i-a-e and time of ci^afi^^ »w 

o. c.eatlon, the user who 

created the object .c^ 

J«c., etc. For more Inforaatlon on 

properties, see Appendix D. 

— t.e .u.,p .„ .,,3, ^^^^ 
Mgn.ncnt .It cr ^^^^^ ^^^^ 

0 or rir» o, 

""""" «r „,„0. ^^^^^^^ 



/ 
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When atorag. in the first )02« oae-s i, r.- 

pages 13 InauTficient, 

second bitaa? is adiei to the Mi- , « 

tf.e .lie following page 1023. 

20.7, ^^^^^^^ 



needed 



Each directory and property value i3 3t«r^^ 

•iiue 13 stored as a single 

a- .11 .Uoc.t.. .„ t.. .... 

restriction that no directory or vaI,.- 

ctory or value can exceed 32K bytes 

(102(4 tlees 32) in length. 

5y«te. file 605. HPOMc.1,3. is also referred to as 
3^3:.ST.. HPOHr.r.S contains a list or the flies t.at. ere 
copied to the systee When each Class .a, installed. This 
indorsation Is used so that these files can be deleted when 
the class is d e-i ns ta 1 led . 

T^e very beginning or HPOMF.IHS 1, a double word value 
Which serves as a validity/version Identifier. i„ the 

preferred embodioent the value of ^hla d«„>,, 

or ,ni3 double word must be 

0101ABC0 hex to be valid. m Table 8 tM 

xaoie 8, this number la stored 

pa.tic.l.r p.„„,„ ^^^^^^^^^ ...odl..„t, .... 

• n SOJ86 ..crop,,c.„„, p, i„,., Corporation. 

rollo-ins t.. 00.01. .or^ co.., . 
l-.,t. r.cro,. „.r. u on, r.cord Tor ,„„.U.O 
= la». r», nrot woro or .,0. r.oo.-. 1. t.. I.n.tn or tn. 
r.,t or t.. p,^„ ^^^^^ 
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'•^ = * the installed cUas , 
the f<ie " rollout 

^^^-'^^ t° the OMF tflrector^e, 
«ac.h terminated by a null bvte an. ' ' 

' P'-« = e<lecl by a byte wh^ch 

t.^e length of *he fii, „ 

= --^-^^^"S the length byte 
the null teralr.ator. if , 

the rile nace begins with the 
»P«cial Character th. r-, 

. the file la asauned to h. i 
the HOMUBD^^ * lo«4te(3 In 

the HPNWPROG directory. jf t^e fi,. 

special ^^^^ the 

special character «. ■ , 

the file la aaauaed to be located i„ 
the HPWWDATA directory. 

Tor example, aaaume two claaae. < 
"A»- an. , =1^33ea are Installed: claaa 

t^-^ and class "Cnp" r^ 

' ''''' — two fuea to be 

--called: "2- to HPNWPKOC directory 668 . 

HPN-WDATA dire. to " '° 

directory. Claaa "men 

" CDE- caused l file to be 

■■ -0 H,„.„c ^^^^ 



Table 8 

of.'aet content 
? CO AB 01 o; , *=°» = "t3 

Length of AB record ( 12 

6 "1 '*2 00 .J!^^'*^^ 

9 OJJ *S * Mull 

Length of length byte -•in , 

J 0^5 - 

0? II " " • 

Length or COE record ( to 
'« U3 iiii 1,5 „„ docloil) 

18 06 ° - ""U 

L.„,t« Of ,.„jt,, . 

" ^« 53 58 58 00 
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Systea File 606 , KPO-.SDF 1, al,o referred to as t.he 

''3!iutdown file". K'CKS" 5D- »y,-.»- - •. 

n.w^^. .50. exists only when the systea has 

^een clea.V.y shut .own. It is delete, as the 3y,tec starts, 
and created as It shuts down. On startup, if thl, file is 

uaes t..a. the last session ended abnornally, 

and 30 it goes through its ---^ 

ougn Its cash recovery procedures to 

validate and repair the syste. files as Pest it can. The 

.yste, files can Pe in an invalid but predictaPl, state on . 

crash. These errors are corrected without user 

intervenucn. Certain other Winds of file consistency 

errors are detected. Put are not really possiPle from an 

"ordinary" sy,tea, crash. These error, are in general not 

correctable and the OMF wiM not aMnw ^s-. 

not a. low the ayateo to come up 

in this case. 

ir HPOMr.sOF is present, it contains a list of oPJects. 
When the system is being shut down normally, each oPject 
Which is active at the ti,e.can request that the OHF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they Pe restarted when the system is restarted. 

The first word in HPOMF.SOF is a flag word. If this 
word is non-rero, OHF will execute its cr,sh recovery code 
even though HPOMF.SD.r exists. Normal shutdown will aet this 
nag When producing the file if some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence cf three byte records. The first two bytes of each 



EP 0 497 022 Al 



record contain the tag of the object to be restored. The 
leaat significant byte is first. The third byte La not u=eo 
in the preferred eabodiment, and is zero. 

For exasple, if the systes is shut dow'a cleanly In the 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the contents of 
HPOMF.SDF will be as set out in Table 9 below. 

Table 9 

offset content comments 

*^ °° °° Indicates no crash recovery 

needed 

I °° »^ ^^rzt object to restart 

"° Unused and reserved 

7 °; °0 Tag of second object to restart 

' "° Unused and reserved 



System file 7, H? OMF r co . nwe , i, a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Window, is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way. Redmond, WA 98073-9717. HPCMFICO.KWE also 
contains as -resources" the Icons of each installed class. 
OM.r modifies HPOMFICO.NWE directly during run time, and 
loads and unloads it to get the icon resources fro. It. The 
format of HPOMFICO.NWE is defined in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be Invoked. Where 
large applications are involved, this can cause a lot of 
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-.,C„ = 3., 0...,..,. T., ^^^^^ ^^^^ 

overhead to be elin-ated. 

. -para., u..,., „ , ^^^^^^ ^^^^^^^ 

Th. ^ ^^^^^^^^ 

.U.o„,» „ . ^^^^^ ^^^^^^ 

in airectory HPOHrPBOO (air.ctory 668). 

^".«.p:., „ , ^^^^^^ ^^^^^^ 

- a 503. 0„ = , 

"aP=^«. S.3 1, ,,,, ^^^^^ ^^^^^^ 

• pplicucn .,,001. t.i witB cBlli 502. 

"i.- ...a 5^2 ^^^^^^^^ 

however, snapshot 50^ 

503 13 Shown to pr ovi d e. vi ew data 522 to 

parent object 50l.,thout the necessity or chil. 502 being 
active. r.rther i .pi e. ent a t i on .et.ii, or snapshots a.e 
Siven i. Appendix B, Appendix C and Appendix 0. 

APP-dix A is a list or .ajor data structures within 

OMF 100. 
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:r,-.,.rac, ^^^^^^^^^^ ^ 

present invention. 

AppenCix c (HP NewWave EnVr^n, . 

Env.ronaent: Program Design 
E«»Ple,) Gives exa.ples of hew the « r 

preferred eabodloent of 

the present invention nay be l«„i 

' " ^»Ple«ented. including detail as 

-o how OHF 100 allow, ,ata to be viewed' be^ 

^, , . viewed between windows 

fliap^ayed on nonltor lU. 

Appendix D (Chapter 2 of Pr«. 

? «• 2 of Progra»«er'3 Cutde) give, a 
further overview of the pre'err.H 

pre. erred eobodl.ent of the present 
invention, farther detail as to 

as to the operation of the 

P-rerred e=bodi.ent of the present invention. 
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FIG. 5 
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Claims 
1. 



An ooiect baseo d.s.r.ouied computer system composing a network of wcrKstat.ons and means (or 
tfansm.ning ob,ects between workstauons characterised by obiects including a first object type for 
siDrmg data ano a secor^d ob.ect type for presenting data to a user, wherem objects of ;he second type 
V-c, referer,ce an associated ob.ect of the first type (V-s, to enable a plurality of users of workstations 
to access data of -ne object of me first type, comprising means for transmitting an object of the second 
•-yoe v-c, between workstations thereby to create a reference to the associated ob,ect of the first type 
iv-s) for each workstation receiving an cbiect of the second type. 

A system according to claim i comonsing means lor copying an object of the second type (V-r) 
ceiween workstations. ' '' 
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^^.unu type (v-c) are /or presenting meeting data. 
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